Porcine endotoxemic shock is associated with increased expired nitric oxide.
Nitric oxide (NO) is believed to decrease systemic vascular resistance in sepsis, but the data are mainly from studies on rats and mice. We tested this hypothesis in pigs and also whether there is induction of the inducible form of nitric oxide synthase (iNOS). Animal study. University center. Ten pigs. The pigs were anesthetized and mechanically ventilated. Pulmonary and systemic hemodynamics were monitored and mixed expired NO was measured by chemiluminescence. Animals received 20 microg/kg of endotoxin over 2 hrs. We then infused 25 mg/kg of N(omega)-nitro-L-arginine methyl ester (L-NAME) over 10 mins, followed by 0.5 g/kg of L-arginine, the precursor of NO, for 30 mins more to reverse the effects of L-NAME. Five additional pigs were treated with 20 microg/kg of endotoxin for 2 hrs and followed for another hour. Plasma nitrite/nitrate was measured by Greiss reaction. The animals were then killed and tissues were sampled for iNOS by Western blot, and iNOS messenger RNA by reverse transcriptase polymerase chain reaction. After endotoxin infusion, arterial pressure (BP) initially increased, then decreased to 62+/-1 mm Hg from the baseline of 115+/-4 mm Hg (p<.001). Cardiac output initially decreased, then increased slightly from the baseline of 3.7+/-0.2 to 4.2 +/-0.3 L/min (p<.05). The BP pattern was mirrored by an increase in expired NO concentration from 6.4+/-0.8 to 10.4+/-1.4 parts per billion (p<.05) and increased rate of pulmonary NO excretion in expired gas (VeNO) from 71+/-10 to 146+/-24 pmol/kg/min (p<.05). Inhibition of NOS with L-NAME decreased expired NO concentration and VeNO and increased BP; however, cardiac output decreased. The vasoconstriction produced by L-NAME was partially reversed by L-arginine, and this also increased VeNO from 80+/-18 after L-NAME to 132+/-31 pmol/kg/min (p<.05). Plasma nitrite (n = 5) did not change and there was no iNOS by Western blot analysis in multiple tissues. However, there was a small increase in messenger RNA by reverse transcriptase polymerase chain reaction. The time course and pattern of changes in expired NO during endotoxemia followed the change in systemic hemodynamics, which supports a causal role for NO in sepsis. However, this is not due to a large production of NO by iNOS induction. The hemodynamic pattern, nitrite in blood, and changes in expired NO also differed markedly from those findings in rodent models and caution should be used in extrapolating from rodents to higher order animals.